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'l`llc]Jlallctary  cC)I]lill{]rlityi  sJJarticularlycl  lallct\p,eclil  lI)uls(lirlp,dip,  italclc\':itioll  lllc)clcl p,cll(:latioll[  l(]c

h: (I) limikxl multi-look ol)scrvatiolls  aIId (2) tlw dy~lau]ic  natureof  tlm ohm’ation  wllicl]  itltmdum
coIl]]]lcx  p,co]]lctric ]clatiorlslli])  sbctw'ccllol  )sc]\'cd body, sl~accclaft]~ositio!l,  and sc:tlsolo ric]ltatiotl.  ‘1’llis
l)alm  prcscrIts  two types of automatic ~)latmtary  tf)lmf,]aphy  ]nap p,clmation tools  dcvdoIxxJ  at ttlc
.Jct, l’ro])ulsio)~  laboratory 1. ‘JIIc  first t o o l  cxltacts  rciativcckwation  fror]l a LIUC  SICICO  p a i r  bad
cm a IIicrarcllical  imap;o ]c:p,istration  process cm~)lcyil]~, a JIll]ltli-rcml[ltioll  pylalnid  imap)c  ]cjmxc]~talicm
rJmt,}Iod.  l’lIcsccoIld  tool aIl~~ly7cst}lc~)laI]ct  l)odysl]:~l)(fror[)  an arbitrary iIlla~c I)ailw~itll  arlove~la])~~irlg
a]ca utilizi]lg  a corer IlolI rnal)  Inojcctioll space as a lc~,istlatioll  mcdiull[.

1 TN’1’JK)DUCYI’1ON

$hrfacw tqmgrap}ly  is mxcssary for various scic.lk
tific ]>roccssillg  ald analysis  o f  ]Jlandary  observa-

tion dat,ascts includiug  211  image constructiml  from
tlIc raTIgI;c  informat ion obtaillcd.  by 11.adar  systmns,
~;colllctric  correct ion of Llm ofr-lladir  (oblique) an-

g]c obsmvaticmsj  radiomctric  comctioll  of the skq)c

rclakxl  sllacling:  e t c . ‘J’]Ic  lo~ic a})])licd  to distor-

Lio]] r e m o v a l  mu bc inverse ly  app]iccl  Lo e x t r a c t

or u]yya(lc digital clcvati(m model (lll~lh4).  Multi-

]ook slcmo  pmccssing:  photo/radar cli no~nctry:  arid
sha]m  f r o m  s h a d i n g  arc cxamp]cs  of SUCII  imcrsc

]~roccssillf;  Lcchlliqucs.

‘J’lIc  imwrsc  proczssiug  Imhniqucs  am co]lccptu-
al]y  SL1’aig])L  fOIXVal’d but they am nlathcmatica]ly

tis WOII  as co][~])lltatio]]ally”  very cllallc~lgiup, to i]n -
j)lcIIIcIIt,.  ‘I’llc])la]~cLaly  (:oIi~~]~~]]lity  IIas bccl] addi-

tio]ml]y  clIallcIIgcd  duc to tJIc ]imitcd multi-look ob
S(!I’ViltliOllS  and tlIC dyna~llic  nature Of tllc Oljscrva-

tion w~llicll  illtmduccs  com])lcx  gconmtric  rclatio~l-
sl]i]xs l)d,wrcc]l c)bscrvcd  b o d y ,  s])acccrafl  ])ositio]l;

Ull(l  scllsor  oric]ltatio]~.

II) LIIC absclisc  of a pro])cr  s t e r e o  datalmc,  tllc
l)la]lcta,ry  comlnul)ity  has  rws(wtcd  to ])lloto/ladar

cli~m~nctry  hdluiqucs  [5] [ 3 ]  [ 6 ]  wllicll  utilim  LIW

i]hmsity  variatio]l  i]) a siug]c  ]cmk image  h d e r i v e

s u r f a c e  S]O])C illforlnatioll. T h e  clinomctry  tcch-
]Iiqucs  itcrativc]y  construct  t]msurfacc  S]O])C  ]]lodcl
until tllc final  solutio]l is ol)taillcd  which minimizes
tlIc intensity rmidual bctwccII the observation al)d
tllc syntllcsimxl  illtc~lsity based 011 apriori  l)llot,o-
Il)ctIic/radio]l)(:tIic  surface pro~)crtics.  ‘1’IIc limit ccl
Ulldcr’slaudillg;  of t]Ic ])])otomctric  and radiomctric
])ro])crt,ics  of the ~)lallct surface and the compuLa-
Liollal cmn])lcxitim of the alfloritll~ns  l)avc been ma-
jor drawbacks of the cli]m]llct,ry lxdl]liqucs.

]]uriugt,llc  rcccnt MaScllau  SAI{ Inissio]l, cycle
111 of tllc )nissioIl was dcdicatd  to OIMCIVC  tlic same
area wllicl~ wastakc]i  duriugcyclc]  with adifl’cmnt
kmk-allg]cso  Lllat stereo proccssiI1gcal)  bc a])])licd
f o r  ]Iig]l rcso]ut,iol)  tol)ogral)]ly  lnal)  p;cllcratio]l  o f

VCIIUS. A  ll~~llt,i-](js[)l~ltio]~  stcrm ])roccssing  alF;o-

ltl)lll\\  ~as{lc\~(:l{)])c(l  t,o])loccsslalgcsl,clco  dat, ascts.

‘1’]tc  al~oritllln  viras  i]]l])]cl))c]ltc(]  011 ])a]al]cl am]li -
tCCIUICS  c]ll])loying dilt~i  ])arallclisjn  where the algo-
ritllln  is })aral](!]y  cx(!cutcd over  a  ]argc IIUTII\)Cr  o f
]lodcsoll  dcco]~l])oscd  datascts [7].

AIIOLIICI  stereo al~oritllln  was im])lcmcnt,c(]  whicl]

d(!a]s wit]i  all ilnaf,c  ])air  wit])  ill’l)itl’:lly  s c a l e  a~ld
o] icntatiml. ‘1’]lis Illct]tod u t i l i z e s  L]IC llavif;ation



i)]fo] Il]atiol} alId plal  Ict b o d y  m o d e l  to traIISfOIIII
LIIC illlaf:cs  fmlo Sclisor  sl)acc  (I)ixcl  location)  (0 a

31)  ol)jcct s]mcc  (l:ltitllclc/loI) ~;itll(lc/la(iills)  aIId to

a  21 ) IIla]J ])r[jjcctioll  S} NJCC. ‘llIIC IIIa]) l)rojcc{ioll

Sj)acc l’cll)o\l(!s  L])(: S c a l e: rotlatioliy aIId vimvillr; p,c-

oIImtJy  dillkrcllcc  lxiwccII tlIc il]lap;c ]mir s o  tlmt

(r]IC illlap,cs caIl I)c Icgistcrcd  for tic~mirlt ~,cIIcr:E

Lio]l.  ‘1’11(: Lic]millts  arc Ic])rojcctcd oIIto  tltc olip;illal

illlap,(!  cooIdi?mLc  WI ICI’C tlIc distallcc  hctwmI a tic-
]mil]t ]jair  i s  assuIIIcd  to lm i~ltroduccd  fIwriI citllcr

i)iacculatc  ])la TIct body II Iodcl  or surface clcvatioI].

]l(,t]I al~;orit,llll~s  cIII])loy  all arcal corrclatio]l  l)ascd

1  lllil{\C  rq,islration  [1] ])rocms for dctcrlnillillp;  1,1 Ic

{yollwtric  dislmritics  (ti(!]millts)  bctwccII tlIc t w o

i~nap)cs. ‘I’l Ic major wcakllcss  of tllc area]  corrclatiol]
alp,olit]llll  ill lAIInS  of co~)illg with citlmr Very gl”:ld  -

ual or very abru])t CICVatiC)l)  chanp;cs  still p e r s i s t s

ill out il]l})lcIIlclltatiorls. An ada])tive  least square
“corrt’!]ation [4] w]lic~l  takes iIIto  accou IIt, t]lc p,col  IlcL-

ric (]istorliol]  bctwcc]]  t]m t w o  diflcrcnl  ]mjcctio~l
a, Ilp;lcs lnay  iIn]mwc  soIIjc  o f  tllc rqgistratioIl  difli-

Cultics. ~Lcrco  p r o c e s s i n g  fo]]owd  by c]ino~nctry
])roccssillg  also provides an altcrIlativc  solution to

ovcrcomc  tllc weakness.

ap,c (Gaussian IJyralllid almw lCVC1 ()).
‘I1}IC rclatiolls])i])  ]) CLWFCCII  t]IIcc ol)cIatoIs  (){, ],;,

1,) is cx])rcsscd  as

w]Icrc t]Ic su]x?rscri])t  i im]icalcs  t]Ic ])JJraIII  id ICVC1.

OIIC CaTI uti]izc w a v e  c1  ‘( trallsforlns  to acl~icvc  a

sil Ililar  llllllt,i-lc:solllti(jIl  lc])l(:s(:lltf:ltic)ll  [ 8 ]  [?:1.  ‘J’l Ic

II)aili ol)jcctivc ill cl)l])]oyirl~;  t]Ic IIl[llLi-Ics(:)]~lLioIl

rcprcscnt,atio]l  i s  t o  e x t r a c t  t]l(!  CCIF;CS  iIl a llicrar-

cllical fasllionso  t]lat t]Ic ill)ag(:l’cgistIatioll  p r o c e s s

call  bc lIKH’C  cf]~cic!llt :L< wC]I as 11101’C  rcibust,

2 . 2  ]lWl~C!  hfatching

‘1’lm  ilnagc ll]atcllill~  ])roccss cIN])loys  lmtlI (;aus-
sia,]l  ])yra Inid and  ] ,a])laciall  I)yral]lids.  ‘J’l Ic higl]cst

level  of  ])yJaIllids  ( level  II) may  bc dctcrIIlillcd  b y

hui]dillp;  t]Ic ])yralilids  ul)til t]lc corrc]atiol]  o f  tllc

lmlId]ms  fi ltcrcd  ilnagcs (l Jal)lacc  ]~yralnid  lCVC1  n)
(NW aII cllt,irc  a r e a  i s  s u c c e s s f u l  m it Inay  bc s e t

2  }lll~;l{Al{C131  C; Al, S’I’EIWO l’lLOClHS- to a rcasollab]c  lCVCI l)rior to tllc matcllitlp;  p r o c e s s .

ING ‘~’]Ic  ],a])]aciall  pyralnid  w]licl]  extracts  ]~ro])cr  s]m-
tial  frcqu]lcy  fcatums  for  cad)  lcwcl  is a})p] iccl f o r

2.1 M u l t i - r e s o l u t i o n  }Lcprcscntation tl)c correlation ])rocess. lbr noisy data, tlIc txmJc-
Ml!lt,i-lcs{)lllti(lI~  ])yramid  rc]ncsclltation  clcvclo]wd lation  process  must  I)c avoided for tllc l,aplacia?l
l)y 1 lurt CL al. [2] consists of t,lIIcc operators , I{C- ]yralnid  l e v e l  (1 sillcc  tl}c IIigll  f r e q u e n c y  fcatlurcs

ducc(l{),  l’lx])alld(l’l)~  and l,aplacc(],  ). g’ltc  l{cducc lnay  lW frOIII IIoisc. l’igurc  1 illustrates t,lIc pyra-
o]x!rator  acts as a subsamp]m  as well as a lowj)ass II)id l e v e l  3 iI]laf;c ~oatclling ]) IOCCSS  aIld  F i g u r e  2
f i l t e r  by a])])lying;  a  G a u s s i a n  f i l t e r  olI an ima:;c dcscrilm  tllc rclationsl)ip  l)ctwecII  tllc dis])arity:  cl-
wllilc  dccimati]lg  tllc imag(!. ‘1’hc  II;x])and olJcra- cvation:  aIId ])rcdiction  for tlm IICX1  km],  ‘1’lIc dis-
Ix)I’ cIIlaIgcs LIIC rcduccd ilnagc to tllc original  sim ]mrity  i s  colwcrtc{l  t o  clcvatioIl  ill cacll  ]cwcl  ]wior
l)y rcillscrtil)g;  tllc ll~issillg;  pixels  witl~  tlw 10WINISS to tile e x p a n s i o n  stc]) aIld  tlIc cxpanclcd  clcvat,ion
filtered Icsult  of the lwigllknin~  area. ‘1’IIc  1 ,a])lacc is co]ivcrtcd back to dis})arity  i~] OIdCI  to bc u s e d
o])c~ator  is a siln])]c subtracter w]licll  acts as a ]lig]l- a.s a }m!dictioIl  for t]Ic n e x t  rcF; istrat,  io~l  stcl~.  ‘J’]lis
])ass  fillm  by sul)tractiIl~  the low]) ass filtered ill~ag(! S(C]J is Ilcccssary  due  LO t]IC sylIlcLriciLy  assum])tion
fIOIII tlm  origiIlal  illlagc. (]IC m])aIlsioll  stcl)  cIII])]oys. ‘I’l Ic cx(ractccl  clcwa-

‘I1l ICSC o])crators  arc al)plicd to all ima~c  succcs- tion froIll  tl)is ])rocc!ss  is relative clevatioll  cx])rcsscd

siwdy  to c.rcatlc i]nap;c lc]Jl(:scIILatiO1l  ])yralllids.  ‘I’l Ic ill a S(!1)S01”  S])HCC. ‘1’11(! scIIsor  s])acc llla])l)in{~  to LIIc

scquc  IIcc o f  rcducm] ilnagcs (]ow }HSS fi]tcmd  ilt]- ()})jcct s])acc (l~laIIct  coor(lillatc)  II IUSI, l~c ])CI form(!d

ap,{!s) is called Gaussian l’yralnid  ald tlic scquc*)cc f o r  filial  to])og;la])lly  IIla])  p;cncratio]l.
Of ]Iip,])]):lss fi]tcrcd  ilna~cs  is called IJa})laciall  l]yra- l~or cac}I rcsolutjol]”  ICVCI, tllc tcm])lat,c  sin  is kept

lnid. ‘I’l Ic l,a])lacc  ojmrator acts as a bandj)ass filter t]tc salm. ‘ll]IC SaIIJC sixc tcIn])]atc ill lllulti])]t? rcs-
W] ICI I it is al)ldicd to all a]l’cady ]owpass fi]tcrcd iln- o]utioll  im])lics lnultiplc sim l,c]t]])lat,cs  at a sing]c



rcsolllt,  ion. lhr tllc al’cas  Wit,  }l 110 Successful llmlcll:
Llwir ])rcdictcd  (lis~)aritics  aIc tAkc.11  as ]mssil)lc  dis-

]mritics.  9 1,  II(, I sulxil, itutioll  cal) IN vicwcx] a s  cll I-

])] OyIIICIIl  O f  L]IC ]al’g,cI’  Lclll])]:lt(!  CO1’1’C]?ltiOIl  rcsull

wlIcl  I tlIc Slnallcr  (Icm])latc clom  110(  co Iltaill  cIloup,l I

(mrclalal)lc  features. ‘I’l Ius, t,l)c rcsulli]lg  (lis]mii-
tics 1 Cflc(:t 21(lil])biV(!  tfcl)l])latc  sim  corrc]ai,ioli  Wllcrc!

L]IC l(!IIlj)]aLc  sim  is dcLcrmincd  lNISN] 011 l]IC a r e a
colrt:latioll  rcsu]t.

A f t e r  c o r r e l a t i o n  l)roccss  is coIII])lc[cd  for caclI

LCIII] )Iatc over t]w  cnlirc  scald]  area, l]IC com]atio]l
SCOIW  array  i s  e x a m i n e d  for LIIC Inaxil)]ull)  W I  Iuc.

‘1’ltc lnaximum  coI’r(!laLioIl  value  i s  lcstcd  a~aillst

LIIC sill~ilality  Llllcshold  and  t}Ic a r e a s  wlmc siln-

ilarity  i s  IC S S  t,l  Iatl tlIc t} IIMIIold  arc citlm illlcr-

]mlatcd  usil~p; l~ciglllmri~lf;  dis])arity  v a l u e s  (Iowcsl

rcso]utioll)  01’ sulxlitutcd  wit]] tlic })rcdickxl  clis-

]mri(ly. ‘l”lIc l,ruc  lnaximuln  locatio~l  ald s c o r e  CaTI
lx! cslilnalcd  by fittinp;  a quadratic surf  am fullcliml
slIowII  Im]ow 011 tlIc corIclatio  Il SCOI’(! array,

S(2:,  y) = (LX2  -1 by? -t my+ dx -1 Cy -1 j (4)

d&9/(-1$  ~ 2ax-lmJ-ld=  (1 (5)

dJ5’/dy  ~ m) -[ cl -1 c’ : 0 (6)

‘~’lIc ]wlynolnial  funclioIl  IIIay bc a])])roxi]natcd

witlmut  t}Ic o:y term w]lich  a l l o w s  an indc])cndc~lt

oII(! dimcnsic)]lal  quadratic function  fit aloud  the
]l~axi]nu~n  cmrclation  p o i n t .  ‘]’l Ic valucx  of a and

b imlicaks  iJIc flatmss of tJIc s u r f a c e .  ‘1’lm  sul-
facc flatIIcss  iln])lics  t h e  alnbiguity  of  tlIc corrcla-

Lioll. ‘1’lIc corrclatio~]  r e s u l t  m a y  bc i~Ilorcd  WIICJI

tflicflllll)ig~ lityisa  b{)vcac[:rlaill  tlIrt!slIolcl.

St(Y’(’O (]at,:lSd,S al’C CXtI’Clll(!]y  l’Zll’C fOJ’ Illally  ])]aJIC-

tary  l)o(]ics. 11] order to extract clmat, ion froIn aII
ilJ’l)i  LJ’aJ’y  (11011  -StCU’CO)  illlag;C  ])ai  J’; t]l C SCCOIld toO]

w a s  dcvclo])cd.  ‘1’110  plliloso])lly  is to acquirca  II JaS-
sivc set, Of tic]willts~  OIIC at every ]Jixcl: tx) solve for
L]IC! iJILC]’S(!Cti OJl C)f t]IC twO ViCW I’ays illl])]iC{l by CaC]I
Lic,]>oillt  ]mir, aII(l  tlICII Lo intcr]mlatc  a  surface  bc-

tw’{!(vI  t]Ic so]ulions  t o  crcatc  iJnag;cs.  ‘ll]lcrcsultiIl{\

IIIa]M arc ill almolutc  ]j]anctary  coordinates  will)  (!l-

cvatioll  ill lI)ct,crs ahvc tlIc oblatc s])lwoid. It i s

JI(!ccssary  (0 lIavc  accurat,c  cal IIcra  ]millti~lp,  lnat,li  -
C,CS tlJK]  tllC kK.atiOll O f  C?IC]l  s]MJ(X!Cl”af[  ill ]’)]all(?~.

cooJ’(lillatcs.

]{’i~;ul”(!t  il]llsl]iih:s  l]l(}a]~oJ’i[]llll  StJ’UCtUl(!.  ‘]’]Ic

alp, orithlll  tak(!s  aII ill]a~;c ]mir  i~] arbi Lra  Jy oricllt,a-

lioll rclwcsclltcd  b y  lllIa~;cl  aIId lI)]ap,d2..  ‘I’l Ic r a w

ilna~,cs aJ(! LIICII lIla])]xxlto  idc]ltical IIIal) l) Jojcc-
tio]ls  llsil~p, kll(nvi) IIavi{;atio]l.  ]( i s  uJlilll])orlalll
wlIat  })[ojcctiol~ to usc so loII~, as tl~cy aIw tlI(I saIIlc.
‘1’]lis sk:])  rCIIIOVCS  s c a l e ,  rola  Lio I~, :111(]  vicwiilg  p,c-

oIIIclry  di(kmlccs  lX:(WCCII  l]Ic! r a w  il[~a~cs. Not,c

llIal  Llicse plo.jmliolls  al’(! k)cal]y  ill  {! I’roJ’ duc (,o
]mJ’allaxt)ul  w(!oll]y lISC! t] I(?III for collvcllic]lcc  aIl(]

~vil] ]ah uIIdo Ll)(!])]’ojcctio]l” fo road]  Lictmi]ll.  ‘IIIIC

Iicxt stc]) is 10 acquire a dense SC1 of ticl)oi~lts wllicl]

w c  call ‘1’ic]millt  C;cllcJattioIl  ill l“ip;urc,  3.

Atv~(](iiJllcl)siollti]  coI~’c]aliolll):lsc(]”  il!lap;cmatcll-
ilig ])roccss discusscc 1 earlier is cIII])loyc!d  l~crc as
WC!]I, W]ICII  t h e  tiC!poi JJls  }laVC b(!cll  acqui  J’c!d t] Icy

alc Sul)jcct,  to aJl Cdit, or \\r]iicll  c]i Iili Ilatcs ])oi~lls
wllicll disa~;rc.c wit]) Llmir lici~]ilmJs in cilhcr of two
ways:

●  ‘1’lIc vcctm  lCJIp;  llIS diflcr  Iy Inorc tll;~JI  a  ccl-

taiJl ]wrccnlap;c.

●  ‘]’]Ic w!cto]’  ]x)i  JlliIlp; diJ’(!ctiolls di{h!l’ by II1OI’C
tllall asct alIglc.

‘J’llclcI[laiJlil] g]joiIllsaJ (:tllcll i]l~~clsc])~t~jcctecl
froln t]lci[” k)caLioJls  in t]ie lmojcclcd JINqJ  s p a c e  t o

IJmir locations ill LIIc inlagillg sl)acc. }{lac}) ticpoil)t
]H~iJ’ is t]mJl convcrlcd  il]lo t,w(J  View lays  clnanal-

illg fro~n t]lcir rcs])ccliw slmcccrafl calncwa  focal
])]anclocatio]ls  inlos]):lcc. ‘1’hcdircctioll  cosil)csof
tllc.scr:~ysalcl~>fcrc(l  to~s(al,b~,cl) al~d(c~~,b~,ez)

arid tllcir cllmIlaLioJl  ]mints t]Ic spacecraft locations
(filly  I,Zl) aIld (xz,?)z,  .22).

‘)’]Ic  Sl)accct’afl  ]ocaliol)  comc!s  froln  t]Ic! orl)il s t a l e
Vcclorl  and t]lc dircclioll  cosillcs  froIll  t]tc rot, at,iol~

lnall”ix  M wllic}i  coI~vcrts  ])laIIct  coor(liljai,cs  il]to

(:atllcra coordillatcs.

() (-(i ;,;

b ~ A4 y -

(:

wlIcrc  ~ is tl)c calm:ra foca

(’?)



‘1’lIc ]Jla IIcL s u r f a c e  location is tlIc ]miut iII s]mcc
Wllcrc tfll(! two View l’ays  Cc)]nc! t,llc! Closc!st  togd,llm .

A liIIc w’l IiclI  is ])(>I1~c~lcliclllal  to lMtlI  view rays cx)lI-

taills  LIIc solutiol~. ‘1’llis  lilic illtcrsccts  cacl  I v i e w

l’:)jJ. ‘ 1  b coml)utc! tllc first intcrscctiol)  ~)oint wc

II IUSl solve for tlIe illtcrsccticnl  of tlIc tlIIcc ])lalm
ilt, (fl:?/,Z).

aIId ~misc  addcxl  fmll rcsanl])lill~;  l)roccss:  tlIc dif-
f(9cIIcc  is  IIOt  altilcly d u c  (0 clcvatiwl IIM(]C] CI.
I(JI:  siln])lc  illla~;c di(hvxnlcillp; may I)c cIII])k),ycd  to
v e r i f y  (Illc! accuracy of tlIc clcvatiol).  1Jip;[llc4.C  i].

llls[latlcstl  lccliflclcl~cc  iInap,cs l)cforc and afiml or-
tlIoIIorIIIal l)mjcctiml  wllicll clearly iIldicatcs tlIc el-
evation  lnodc] is acculatc’i Il IIIOSt arms.

l{cfcrc!llcm
O“:t:-1  b*y-1  C * % -  (aim] -t I)”y] -{ C*2])  ~ o (8)

(lj~~: ‘1 b~?/ ‘[ ~~~  - (ajflj]  ‘{ bj~] ‘{ (~~]) = [) ({))

0;:): -1 b;?j -1 C;.z - (U;x? -1 b;yz -1 (;2?) ‘ O (1 O)

w} ICI’(!

[ a * ,  / ) * ,  C ’ ]  =  [a,,  b,, q]x [a~,b~,c~] (11)

[a;  ,b;, c;] = [c~*$b*, c*] X[al, bl, cl] (12)

[a;, b;, c;] = [cl*, b*, c*]x [Oz:b?,c?] (13)

Wllcrc x rcprc!scl)ts the C1’oss ])l’ocluctc ‘J’hc scc-
OIId illtcrscction point cau bc obtaimd in a similar
mam Icr. TIIC solution is inidway bctwccn  tlIc two
iIltcrscction ]mi~hs and the miss distance of the view
rays is the distance bctwccn lhm.

‘J’IIc last sLc1) is to convert tl)c }mints into plar]ct
latitllclc,lc)llgitll(lc, and radius, to subtract tlIc oblatc
spllcroid  radius at that lat,itudc,  and tc) intcr])o]atc
tJIc {!lcvation d a t a .  ]{csults arc Icma})pcd  oIIto a
])rojcction  for vkwing.

4  RESUIJ’TS
l~ip,urc 4 SIIOWS al) cxatnp]c  stereo processing re-
sult aJq )]icd to a stereo ] lair obt,aincd  froIn Mag,-
c!llan SAl~ 011 VCIIUS. Figures 5 show all cxamp]c
of tlIc lnodcl based c]cvatioIi  analysk a])l)licd t,o all
ilna~c  l}air obtained fronl voyager ] 1 011 a satc]itc
of lJIal]us:  Miranda.

‘J’IIc resulting clcvatjo~l mode] SIIOWI1 in l~igure
4.]) was vcrificcl by app]yillg it to rcmcwc  the p,c-
omctric distortion j]ltrc)ducxxl  by tlic oblique look
allglc olwnrvatic)n j from tllc raw imap;cs.  g’l Ic c,or-

rcctiol)  ])roccss is rcfcrcd  as au orlllol~orlnal  ]mojcc-
tjoll wllicll simu]atcs an imap;c taken from tllc nadir
look aII~;lc. If tllc clcvatic)Ii moclc]  WCIC accurately

p,cllcratcdj  tJIc t,wo cmthonomal  ])rojcclioIl  i]na~cs
w o u l d  IIavc iclcl]tical  s])at,ial  rclations]li]).  ‘1’lIoup,]I
duc to raclic)~nctric  diffcrcnccs  bctwccn  two i~na~cs
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Figure 4.1)

Figure  4.c

1(’i~[l,e4cc~,,tail~s:  a)a SAILste,coi,,,age],  airoftl,eV c,,,,st ake,,f,o,,~tl,chf a~clla,,
Sl]acccraft,  b) cxtractd elcwatio]]  and a rcIJderd scene, c) difl”crcncc  l.)ctwccII  the: ])air

before and after ortl~onorma]  ~]rojcction



Figure 5.a


